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HOB T~n 5~3MYTOBA MMHE AnM 3AllMJA 3A HAorAflMWTETO 
·'CAr·A.... MCTO'~HA MAKEBOHHJA 
M. An~KC'a l-l ,[{p()f' 1 
C. M8HKf)S" 
i. l.e p a q, IIMOSrKH" 
PV,II.HC'TO HaO r '1J11lhIT" " Cac " npe,ll.CTflByaa e,ll.HO 0,11. l-IajrOJleHHTe 
', -H') " .nC"lBHt~1 Lt-lIIHt<nBr"I H~l~r.::tJ1 11 111T e BO Eepona. 0,11. ,I1.oC'era 
r .. o n() LLI~."'TiI rp".u,~,,'l. MIIl-Il'.:pam-H l r,T C O rTflB 11 C1n1<lTBTa KBaHTHTClTHBH6 
I ,·",-nr·":n.'" n'-", '1,-, r JlCi HHIIT"! II nl:- lI,11.r·Y1MHIIT~ "'Jlt>MeHTI1 SO PY,II,HTe (£:carl} , 1961 ; 
n "' HI.I"'r·K.r' /" - YII 1'1..-.2 ; 60rO)eB<::'I ' I! lClt"':: .. , l':' O_b il 1957 ; AneKCaH,II.pO B 1975 , 
l ("'~ . !'1A,,: ';,.-"an1.eVl ; 1'("' i 'j" 'J"" \ ' ( :~ ; [;Enl'ovsll 1975 gort . ) 
npW~YCTa':'T' ) Hrl r:o l·I .'tHYTOT B O l-Ia ~' !'dJTl" WT~TO "Cara" 38 npB naT E 
ppr ur-T['nr',H"-' If ,.. nHWr3HO 'In ~1 ~ P:(I't~·... l} 19~5 rt"J;A . KOJ ja ):\aeC\ H~ r OBaTa 
,', ri,:. r.o\ ' : H I H uA ~.5n g t Il .D,'"J "'H~.O- gr / t i , -=-ttl ..; 0 J1......... TI1"~H) '7. 8,,1 MftHOMltHeopa..nHl·1Te 
n~, Or)1I 0 ,Q l'i'UleHHT. CBiiJlepHT 1'1 KaIlKonflpliT COO.a.~-=THO 1),11. I n g,/t ,11.0 2 1 , 13 
g"/t , r,.ll. II) 91' 1 L A') 70 gr'.1t H '1,Q 1:!6 yr":' A" 7.2[, g I' l t . Til>;; I OlleMH 
eapHj a~l1H 51' C'l ,ll.pIKHHdTa tla "113HYT AdsaBT M'JlKHO<:T ,ll,a ce 3aK.nY'i " 
TOj ofipa 3YBa ,: onCTeeHH MI1HepanlJ . 
n pH A~Ta/lHOTO MUH"pdn01<l1<.o KapTHpat-bf': Ha UP.HTpa/lH~I"T )J,en Hii 
'CSHt-ba PeKa " " >(op. 112bm . ) YTepAlletle M6KpocKonC'Kl1 BHAllHBa 0l13MYToBa 
HHI'.pr, d Ha11l1311. Ha6/bY,II.YB cHf",\TA. 8'1 peIKHM r OMPO". 50 .,~" YH)J, P H H eJleKTpI) HH 
!otHHepaJlH.3dlll-lja. na apaTllpHC1< 11 
PV,II.HOHHK pOCKonCK... BO o .a.Ol-leHa CBE'TIIHHa, K.Sii HTHTaTI1BH>1 peHreH"cneKTpa.rtHH 
" 
r,11.3MYTOBdTa 
HHHE' p-t,nIl3M.U~IJCi e npeACTaB~ Ha o .a. Ml-IHepallHT'" f)1-I~1HYTIIH ...... pI1H't . KpynKaHT 
H caMopOAeH ~H3HYT . 
1. rP.OJll,wKa cnyIK6a npH PYAHHUII "Car.-a ". M. KaMeHHu,a C. P . MaKeAOHHj a: 
l. BI1W PY.a.apCKI) - r eOll0lilKH HHCTHTVT, rO $Hj H.P . l3yrapHja 
3. PY,II.apCKO - reOJlOWKH <!>aK Y llTe T WTHn, C. P.MaKe)),oHHJd 
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CHTe T H"! npep,cTaaysaaT HI')S!t HI1He:paJTII 3 a HdOr'a.nItIll-r"'TI"l. a 
.KpynKtlHTOT H 6epiiTOT H(')SI I MHH,o,paml 3i~ C .P . MaKep,oHHja. 
napa~eHeTCKa npHnap,HO T H pacnpOCTpaHeTO~ T 
Ha 6H3HYToeHTe HHHepanH 
~naeeH MHHepan, 3ae,nHO ~O He~,=, H,naT H.3HE'.YF.lJ HH K' .'.nH'H1H11 Hrl nHpOTI1H, BP3 
:;'CHOl'la Ha cnpoae,neHHTe w:nHTyaattd aD 0,n6HE'Hil rFleT.nltHR T1e,,n MI1K.pOCKon ... 
H ~~y,nYl'la~RTR aD peml1M (COMPO) co C~aHl1p ~neKTp"'M~~11 MHKpocKon, KOj 
an~ ~ V f< ·'1 "r, f·."'MnneT Ha MHK.pC,C"'H)],'" s,Llper'probe 7~~'3 JEUL (JanoHHja) d 
\1r::TaHO Po':' H r:: JlF::. ...'\HHOT peAocne,n. eu Q)],Jla~a~eTO Ha MHHepallHTe 130 Taa 
n~p~r ~H~3~: KadP~ - xRllKonHpHT - ceallepHT - nHp0THH - ~epHT - KpynKaHT 
fJl! :'W/T;'IH - caMopo)],eH 6H3MYT - I'.BJTl\HT. I1CTaKHdTl1o 'l' MI1HepaneH pe)],oClleA 
nOrd fflyea p,eKa nO YeTOKOT Ha Tad na~ar~H~ 3a e noap3dHa co XH)],pOTepMallHH 
PRCTI'IOPH, 1'.011 ce KdpaKTepl1.3l1paaT rO BHC')~. CYll~ypeH iloTeH~l1jall co 
3HdYajHII KOlll1'~I1HH Hd l5aKap. Tna .IJ,Oae)],yed )],0 O)],lla~d~e Ha XdllKOnl1pHTOT 
I'.al<.o O,-~HOBeH MI1Hepall. MallKY nCKF.lCHO ,~~ !-iRMallyed cympypHHOT nOTeH~Hjan 
H ce o)],na~a nHpOTHHOT. To~aul oCTaHaTI1Te He3Hayaj HH KOllH'leCTBa Ha 
6aKap, 3ae,nHo CO 6113MYTOT 11 CYll<:PYPOT Y'leCTevt>"n, eo COCTaeOT Ha 
Oll3HYToeHTe Ml1HepanH co CO,npffllIHa lIa 6aK.;t.p o,n 5,74 ,no 9,18 " KaKO 
KpYKaHT H 5eP111iT. noc .ne Toa pacraopHTe nocTaHyaaaT MOHOHeTanOHOCHH co 
ce YIllT~ 3~01leMell cyn¢,ypC:H nOT~H~Hjdll , O,ll KOH ce o,nlla~a 6H3MYTI1H. a 
n?C lle He~1) XH,npOTe pMo't.nHIIT" par:Teo::>plt r:e l<.apaKTepH3HpaaT co nOTnOllHO 
OTCYCTBO Ha CYllopyp H o,n TO] MOMeHT 3n.nO'lHyaa· ...aCOBHO H aKTHeHO 
KOpf').n11pR~e Ha CI1Te Ol.\1l0lKeHH MHHepaJ1l1 .no TO] HOHeHT, IIITO p,oeep,yad )],0 
r:Tsapa~e Ha r:.;t.Hopo,neH 611~~YT. 
KOMnneTHaT8 ~H3MvTr:Ka napa~eHe3a e nOrH"~HO 
•.) .n6ce J1~>KaHa KaKO Keap~ - f5H~MYTI1H - xallKonHpHToea. npOCTOpHO ce 
/"Ca OK.C,llY SOO m. 
50 U paeHa PeKa 
.. Bo HCT·:· ApeMe CI) KPynKaHToT 0,11, Haor'all.H~TeTO "C:RrR" f'PluP 
.o.O Ki.lllla H o,n HdC KpynKi.lI IT H 130 Hanr'aJ1HIIITeTO OY"lIIM eH,IlH . F,II .... HY,.~ !', 
CeJ1eHC~·.a Joo\I1HepaJliI.' VU.\HJ8. 130 Haor'anHltlTeTO EY'IHM ) 1'1') oB8a KHH~R. 
rft. 
HO nocna60 np, Tali Hd. 'JII3MYT1-llir'T . 
Kopop,HpaH o p, 6 113MYTHHOT H -: Mopn p,H1I0T 6H3Io!YT. 
'Inr'l HnTa ..·.rt '·-T fl".,"''"'''-'4ttr'''t-.-. 
! le!' n F.·~'T' ' I, ..... ! ':- '-'TI'I-'~ 
I"" 'ri. ",!J. _ 
T OJ .:: 
,~Tf) 
npeAcTaAyea 
nlIPOTHH. BP3 
KOJ 
eo Taa 
- KpynKal1T 
pep,ocneA 
nOTeHlJ,I·1j an 
11 
tid 
HOCHH co 
a 
nOTnonHO 
BKTHBHO 
AO 
MarMaTI13aM 
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Toa Teno MOlt:e p,a ce f,a3rIlep,a K6KIJ He K . KuJa ce I'.apaKT '!"r>lI.311pa co 
~HIi,",.3." H /CpO'''' • Be, H oK"ny H"rr:> ,., 110 KaJTH3Hpal1a I1pOIt(H1T~Bt:"T" 
11np-= r H'lu,IiOHa Kaapu. .. MOl1l15.o.PHIIT .. nl-l pHTnaa II Kaapu, l!6nJo'''nl [>IITnI>6 
MHHeri'\ IlII,",a ~l l j<l . Bo i(OP"30HT6neH nIl'll-! YTBP.o.'" HaTB cop, H C tllt3My'rnl309 
HI1I1"PRJ1I13iiUI1J a npep,cTl'I8yaa I-IR.o.8opewHa ' nep~t~[lHa) I<-Bapu, .. 6 1J3MYTHH 
-~"'! IKo nHr- J1TOBa 30H6, 
HP.KOT , SO Taa 30Ha 
nlJpOTHH"T 11 KBapu,OT. 
par; n onl-')K'- t-Ia Hd JvronCTOI{ ().D. u,e HTpanHI10T Ite n Ha 
6H3 HYTOBHTP MIIHepdJl l-l. 3Bf?lI,HO co )(al1l,-·~nllpIlT'~T , 
1-1;~- !"plip,VI:''1aT IH\II co :l.el5~ IlIIHa o p, 0.4 In. 11J1H IIIUI1IU-I 
MI-IH" p am-t;:\al.l.I u a , 
HI [He paIllf"lliu,I1J 
H'. ~o 
H€'I'_r.·' 1 
:, - HMrrper Hi3.Ut10 HA. 
11nperH6U110 HaTd. 
130 Kl3apu,rpa'i>H't'WiHHTE- WY. plI'1 l~l-I, ,") .n.Pvr!lT e n p'=p,('-TdBYBadT CTPMHI1 30HH co 
npOIK11Jll<-d-:TO .. IIMnpe!"HOIllIVJfi,:\ 1o!1!~I"'r"lIl1I3~~\I_'~. F_"II <;""I<la'1" ~:<l.K" 3en~HII'1"e­
WKpHnL\1ot 11CTO TaKa 11 ~'eap~r"3'Nl'1"I I'1I1I ~~ hW pltJ1L\II. 
HHcpopMaTI1BHO - p,lIjarHo",TIt4t'.IIT!;­ rmp,'1TOl\11 ::'-<1 nr"r-'!I-{O-:'1"1 T'" !; ,~ )U!MII~M'='T Hil 
MHHepanl1Te. HIIBHIIT€! w'-r'Yr:' ", e;HII ,.,p,H .... C II, 1-I11 IOHlITo" pa.:"Mo:'rl ', nr'J ae llTe Ha 
KOP03Ht.1 11 p€'Hr€'HnCTPYl',TypHHT ':' n(I.f1,n.T~ U-ll . 
6epl-U1T - TO) r:~ nt:'t1.3eve Sf') n"4;"o"'Ot~""r If·~ r:'\,,,ttP ,..., fH! 1! -' T (7',.-:0..11. Hd 
Olot3MYT0811Te MI1Hepilmt. E)rJ t: OIl1I,",IIIt'_~·1I r:'.u.H!)'~ TrJ ,i ~ M",·'.r' '­ flr .. - '1_<\" " _~-'irT'\n"H 
O.,Q 6H3MYTl1HOT t.1 r:aMopOAHIIOT f':'.l1.:-1"'fV"'!". '-:,al) ,::.,rlf?:+\.nl1E: r~ r: ':"l ~'V' nr'Ii H\IYr"nr~·"·r . 
Ha CPOHOT I-Ia napareH"'T~"'1'!'''' C ') H'_f' .. f-rynt·., liT I I "'II-' M"_"TIIH 
- t"' ''' J1 , ,""nI1'-tIiOooH ,:: 
Toj nocTBHysa 3a~~ne~nHB 
CHSKSr::TOKscpeaBO <:'1­IHK<I!:TfI. HIIJdliCd. 
pa3Mepl1 10 - 20 inKIII , KOH r::'! !'BV t'.Tl?p1-l:;lIr·"IAT 
6HpeCPIlell,r:HJ a, 
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KpynKaHT - To j e ,nOKalKa.H KaKO t: aHOCTO/;, H MHHe oa.r:f7 H 811.0. ~,o 
1974 r-o,n. (no I.!BHnees ~I ,np. 1988 r-o,n .). Bo 0)J,oI1~Ha e BeTnl1Ha He t:e: 
p aSJlHJ(YBa o,n 6H~HYTHHOT KOJ e BO aCOUHJau,HJa co Her-a . 0 nOHOUITa Ha 
CKeHep eneKTpOHCKH' HHKpOCKon a~ pelKHH " COMPO" (Ta6n . I I, cn. 3. ) 
H3HHKHYBaaT Her-OBHTe ¢>a3HH rpaHHUH nOMety OH3MYTHHOT ( Oeno ), OepHHToT 
CKeo) H KpynKaHToT (TeMHocHBO). 
Ha CI1HKB BH,nnHao ,ney.a Oepl-IHT - KpynKaIITOl!HOT ar- per-aT e 
KOP03HOHO on¢>aTeH o,n 6H3MYTHHOBI10T ar-per-aT. I<.OH ee paaBHBaaT BO 
nYKHaTHHHTe Ha XAl1KonHpHTOT . PaaKepl1Te Ha KpynKa~IToT t:e 11CTO TaKa 
tie3Ha~HTenHH 10 - 15 ,no 30 rnkt. no CTeneHr.lT Ha pacnpor-TpaHPTOCT<I H TOj 
e MHOr-y noena60 aaCTaneH OA n apar-eHeTCKI1Te co Her Co Iht3HYTHH 11 
CBMopo,neH 6H3HYT. 
Her-oaaTa peanHa I':pHCTBnoxeMllChB <IlOpHyna . npeCMeTaHa BP:= 
OCHoaB HB HanpBaeHaTa I<.BaHTHTBTI1BHa p e HTr- e Ho cne KTpanHa .... l-tKpO HB.n113a e 
,naAeHa 80 Ta6ena I aH. 2. 
Jlot>HeHaT& eo,nplKWHa Ha lIIeneao 0.0. O. 42 ~< r.o cap3yaaHe co 
HOlllHOCT6 3a Her-oao H30MOP¢>HO eKny~YBa~e BO HeroaaTa Kpl-tCTallHa p'!'U1eTI<a 
HA MeCTOTO Ha 6aKapo T, co KOJ o6pa3yaa 1 ,06 ¢>0pHynHl-t e,nHHHUH . TaKBwoT 
I1S0Hop¢>I-I:3aM oa03 MolKyea aaHeHYBaHoe ,no 1 ~ 11 e )J,onyUlTeHo 0.0. MHory APyr-11 
aaTOpl1. 
6 H3HYTHH - ToJ co. JaaYBa KaKO ~,neH OA r-naBHHTe H3My-rOBI1 
MHHepanH eo "CeHHoa PeKa" (xop. 1126) Ha Haol"ani'llllTeTO "Caca" H e 
OCHoeeH HOCHTen Ha 6H3HYTOT. Toj 06pa3vea HaKpOCKOnCl<.H el1AnJ1BH )f(l1nKH 
~o ,ne6enHM5 OA 1 mm . .0.0 0,5 em. nocne KOH ce rneASST H 3pua OA 
CSMopOAeH OH3MYT co r-oneMI1Ha OA 0, 5 mm. ,no tmm . Twe rH ce~aaT nHpOTHH 
- xanKonHpHToaHTe arper-STH ( Ta6n. I, cn . 3). Bo o,nOHeHa CBeTnHHa e 
cnH~eH co r aneHHTOT co CHnHa Oype¢>neKcl1ja . 4ecTo ce paSBHBa e o 
HHTeHSKeHO HSHeHeTH seneHH U1Kpl1n~11 3se,nHO co caHopOAHHOT OHSMYT (en. 
1.> . Bo TaKBH cny~aH TOj HHa BI1A Ha Her-BKpI1CTsnH . a6~YAYBaHI1 eo pe)f(I1M 
"COMPO" roneM Aen o,n TaK8HTe XO Mo r- eHH ao e e Kyli,napHH eneK'rpOHI1 , 
'arpera THTe ce nOKalllyaaaT xeTepor-eHH no COCT8.8. Ha Ts6n. I, en. 2 . e 
npe,ncTaaeH TaKOB arper-aT OA caMopo,neH 6113HYT (Oeno) H OHSHYTHH (CKeo). 
Jle¢>HHI1THaHaTa .o.Hjar-HocTHK8 e HsepweH8 BpS OCHoaa Ha 5 6p. 
KBaHTwraTHlIHH peHTreHocTPYKTYPHlt MHKpOBHanHSH H no MeTo;o.OT Ha Jle6aj 
'Wepep (Ta5n. I , ll). COAP~HH8~a Ha 6HSMYTOT BO aHanH3HpaHHTe spHa 
e apHpa OA 76,70 ~ AO 81,16 x Koe e C8psaHO co npHCYCTao Ha Oaxap OA 
0,36 %,no 0,61 % 11 Ha onoao H lKeneso, .o,OKBlKaKHTe BO Aee OA 
aHa nH311paHHTe 3pHa (Ta6n. I, aH. 5 1-1 7) - COOABeTHO 2,98 " AI) 3.30 >; 
(S& 0110BO) H 0,11, 0, 48 " ,no 0,53 x (sa lIIeneso). 
Hi!. 
ce: 
Ha 
e 
eo 
H e 
lI\HJlKH 
0.0. 
e 
BO 
(CJl. 
pelllHM 
2. e 
(CHBO) • 
5 6p. 
lI.e6aj 
6aKap 
eo ABe 
3pHa 
0.0. 
0.0. 
3.30 
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Ha T0j Ha~HH, OT~HTYBajKH rH noj aeHTe Ha H30MopCS>H 3aM BO 
KaTjoHHoT .o.eJl no no .o.aTOLV1Te Ha Ta611 . I. (aH. 3, 4, 5, 6, 7) ce .o.oihleHI1 
CDo.o.BeTHHTe peanHH Kplo1CTano xeMHCKH IllOPHY11H . 
~aHopo.o.~H 6113HYT - 3aeAHo co 6H3HYTOT caHOpOAHI10 T OH3HYT e 
Toj ce 
Keapu. O H3HYTHH Xa11KOnl1pItTOeaTR. napare He3F.l. 
MBKpOCI'OnCKI1 C~ aaOe11eIKYB a . Ha. nOnl1paHKTe 
XanKO nl1pHTOBHTe a rperaTH ce .D,eKa TO ) co 
0l131'!YTOT lIIHnl'.H H 11HnperHEU4ltH nocne HHB, YeCTO CaHOpI)AHW)T OH3H'T ce 
KaKO e eHu.H (HaKpOCI'OnCJ<I-\ 6'!!nH) OKOJ1Y OH3MYTHH 
Jl""O'-JlHHaTa Ha TI'lKBHTe BeHlJ,H e ('.0. 0 , 5 ,llln, .0.0 Inlm. Bo oAFJHeHa ' t::BeTnJ tHa 
TOJ <" ,=0 HHory EHlcr,Ka peq,neKCItJ<'I . JaCHa Dllpecs>neyrl\Jd co) ij"'na .n') lIIO.nTC 
r)pna noja. HHory pnaHo"ipa3HH KOP".3110 HH r T pYKTypH c o 
n HpoTIIHOT, XaJll<"mlp~I To T H O Il3 M}'TItI-IC' T, 80 HI.'KOII t:' JlY'iiUI C r) nllpnTI'IH"T T~le 
11Ha ... T HllPM€'I01T')B 113r11e.o. . 
npeMa peHt'eHnc np~·Tpa.nHllT~ '!Hal1H311 C ~ r.np.o.a Ae~;d Tn ) '" MHor y 
' tlICT - ')9,33" 6113MYT r,> H"SHdy aJHO rrl'll£:V '=TBO I~a 1'. t-'dl" O, 'f ':l "', II a; .. ne30 
.1l"'i>HHHTl1 fHlaTd AHJarHI)C .. IIKd e 1I3BplJ.!<;!Ha no M~TnAnT HCi )le6aj 
Ul"pPf' 'T<\6n , j I ) . 
ll.W:I<YCI1ja 
Hi'! 
t-fHynB ( DAS rl'1.o.. l H03 D yrap ry.ll C'T A"!l 0.D, !,YPHrt'.nT(' £'V.Il.Hn none'" .!l,r>Kdll<<lHa 
Cnlo1'-lHa l1<tpAr e H P 3 a, HI) ,>,=,3 DEPHIIT, rll <:e'ia- T r~apH08Cl'(J - MarM,:,THTOBHTe 
n r·~·"" r4Y ~-· H.=:t 
t l ll.' ~ "f\ · TIIH 
TIJF, s.­ ;J.fl 11(. ' ,·-j- ..l ll ...Tt,· ·:,=r; 
F'-' 1 1 0',"' n', ' H...;:r ' ,-· 1'1 1 ~t : '-~ f · ~.:Ol'· '11111' ,1"1.'," . •.'-t. 1 r ""'t" , r··-, '1., - ... 
. '1, l 't " r-,,! ..... , 'or 
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Bo HoplIIOJ101llltH O,D.HOC TOe. !I.e OK,D.aT WTOKBepKH~1 ,11.0 IIU''lnHH 
HKH'!'PaJIK3e.IJ,HH CO oc06eHO eKOHOHCKO 3He.'ie .... e . 
,,) HaKBaJlHTe.THIIHH peHreHOCTPYItTYPHH HHKpoaHaml3K leo 
OepHHT (1), KpynKaHT'(2) , '5H3HYTI1H (3, 4, 5, 6 , 7) H CIlW1POJV'H tll'SH:oIMYT 
(8) 0,11. H&ol'aJlHlIITeTO "CACA" - CBHH8 peKa, XOPH30HT 1126' m. 
Tai5ena 1 
E neHeHTH 91 0... Pb Fe 6 E 
1 51.91 9.18 21.10 - 17 . 71 99.81 
2 57.16 5 .74 lB.83 0.42 18.04 100.19 
3 79.36 '0.36 - 1.32 18.62 100.18 
4 79.51 0. 41 - - 19.69 99.61 
-
5 Bl.1.6 0.42 - - 18.96 100.54 
6 76.70 0.60 3.30 0. 53 ' . 18.87 100.00 
7 n .'}f) 0.61 2.98 0.48 18.82 100.09 
8 99.33 0.49 - 0.18 - 100.00 
KP~CTAnOXEHHCKH $OPHYflH 
1. Cu Pb 81 5 
%. 110 2.. "1 4. ste '1. oe 
2. Cu Pb 81 Fe S 
o. ee I). 1Ie 2.ee 1.08 e.oe 
3. (81 Cu Fe ) 5l.'''' 1).12 a.eft0.03 2.09 
4. (81 Cu ) 5 
1.80 0 .03 t.93 3.08 
5. (8i Cu ) 5 
1.97 0.0:) 2. 00 3 .00 
6. (8i Cu Pb ) S 
I.e' 0.03 o.oe 2.0., 2;.87 
7. (81 Cu Pb Fe ) Si.ee 0. 0.3 0.07 0.0... 2.02 2.01) 
B. (81 Cu Fe )
0.9& 0.0 1 0 . 0 1 1 
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Bo MOp¢OnOWKH OAMOC ~oa Ke 6HA8T WTOK8epKHH AO ~HnHH 
MHMepanH~a~HH co oc05eHO eKOHOMCKO ~Ha~e~. 
~al1HTaTHBHH peHreHOCTpYKTypHH MHK p08Ham13H , (BO 'f) H3 
6ep HHT (1) . KpynxaHT (2), 6HSMYTHH (3, 4, 5 , 6 , 7) H C8MopO AeH 66HSMYT 
(8) 	OA HaotaJlHWTeTO "CACA" - C BHHa peKa , l(OPHSOHT 1126 m. 
Ta6ena I 
ElleMeHTIl 81 Cl.l Pb Fe S 1: 
1 S1.91 9.18 21.10 - 17.71 99.81 
2 'S7 . 16 5 . 74 18.83 0.42 18,04 100.19 
3 79 .:50 0 ."36 - 1.32 18.62 100.18 
4 79.51 0.41 - - 19.69 99.61 
5 81.16 0 . 42 - - 18.96 100.54 
6 76. 70 . O.W 3.30 0 . 53 18.87 100.00 
7 77.20 0.61 2 .qs 0 .48 18.82 100.09 
8 99. 33 0.49 - O.W - 100.00 
KP~r.TAnOXEHHCKH $OPHyn~ 
1. eLI .F'b B i S 
::: .. QO ~ .. 1)1 ... ge 1 1 .. ~ 
2. CI.l Pb Bl Fe • S 
" . 9'" 1).9'" 2 .g~ l.rn! e.Qe 
:C" (B 1 Cu F- b ) S 
t .. 94 " .. 0' t) .. 1'2 a.09 2 .. 95 
4. (B i Cu ) S 
t .. 9f'I f) . 1)3 1. 1f] " . ~e 
...J. ([; 1 eu ) S" l .. 97 f) .1)3 2. .. Qf) ;, .. 00 
6. <Bi Cu . F' b ) S 
t .. e., o. f)~ o . lije 2 .. 0"] 2 . '71 
7. ( B 1 Cu FbI e ) G 
1 .. ee 0 • I), 0 .. f)7 0 .. " 1 2... 02 2 .. 90 
S. l&j Cu r e )
o . qe O.f)1 0 .. 01 1 
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Her'ynnOcHH pac TojaHHja Ha OH3HYTI1H (1) l-I CaHOrW.I\'=H (:'lo-f3HYT 
( 2) o~ Haol"anHwTeTo "Caca" ~el1 ' C!l11H>a PeKa" xop. 1126 m. 
Tac;pn... :~ 
1 2 
1 dA dA 
1 6. 3 10 3.2A 
1 5 .69 8 3. tI 
6 5.04 1 2.97 
1 4. 313 7 2.35 
;2 3. 97 9 2. 27 
1 3.77 3 1 .870 
6 3. 56 2 1.4815 
2 2. 83 
1 2. 73 
1 2.51 
1 2. 12 
1 2.04 
1 .51)6 
4 1. 4"1'j 
1 1. 391) 
1. :331 
1 . ~ 1~.~ 
2 1.t39 
An"pn." TLlf·' 
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New tape o~ bismut minerallzatio" for are 
~Inding place, Jeastern Macedonia 
Are ~ining place Basa is one of the biggest ~il ver lead 
ZlnC findIng places in Eu r ope . 
The bismut minera lIzat ion is p resented o~ minerals beriit, krupkait, 
blsmutin and native bismut, Whi ch together with quartz , halcopirit and 
pirotin make one quartz bi smuti n ha lcopiri t paragene.l.. The 
mInerals appear with ne xt successive orde r: quartz • (ha l copirlt + 
svalerit ) ~ pirotin ~ ber it • krupkalt • bl rmut in . native bismut • 
ci1.1cit. 
The diagno~is is made bu Dabai Share r'. method and wi ~n 
quantItIve X - t"aus speBt,"a l mlkroanalysls. Their real crOistalcheJllical 
formulas are calculated. They are identical WIth tha1heoretical one. 
for the beriit and krupcalt. 
There are appearoa nces of i somo rph Isms proved'1n the chemism o~ 
3blsmut!n in the, cat jon par t in this line B 1 +ot/ (Cu 1 ". F 2 " . Pb2 +). 
The nati v~ blsmute is v~ry cle~r WIth a lnsigni f icant presence of Cu 
and Fe " Qu~rtz - bismutin - halcopirlt parageneS I S was happened in the 
biglnnlng of the trerce's oreformlng, be~or lead zinc 
minera lization, of hyd r othermal dekompositlons wit h temperature no1 
lowe, tha" 274°C. 
... 
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n M T EPA T v P A 
A.rr....·-:-aHAf'O e M. 1~~86 rt;>A . n per HeTI'3 Ha ren .W' UlI'.I ITe py.tlHIl P"?3"PSH 
,-' fl ", At, - lJ,HHKOeO TO neHlIiWTp. " (<:le a" co e()CTO j 6a 31 .1:1.. 19A:; r 'J1J, . - rTr 
\Ilf)H.D, npH Pyp,HHlJ,HTe "Caca" - ,~p HaJ'eA':lHHj a. 
A.neKcaHAPoEl M. 1989 r nA . reonowKI1 K"lpaKTepI1CTIIKIl eo : 35 re'AHH>1 .. 
HI1f1PO "H,)ea Mal'.e1J,CHI1)a ". ('FOng·. 
ooro..eCKIl K . 1952 r f) A . reo.norll)a Ha onceo - I.4I1HKOeO'l'n .1l"'1fIJW'l'''? "c .; ,~a· 
Tp. Ha eOJlOl&1KI1 3dSIJ.D, Hd HP MaJ'.eAt;>HI1)8, CKOnJp. . 
oorc.-sen" K. 

onnaCTa coroer, SP.CHd KO OHJla. Peep. VI C!'lee'l'ye.'lff,'~. flP..ro 

1976 rOA. 
W:M11TyeaHoa Hi! J dP,Pt) TO rJJJ. r:iywoTHHa 15 eo nOKanHI)r.;Ta 'Tt.>Jl~ M"'" 
PYAHIII' " (,,,,c .. CTPY'[PM <f\IlHA npl! reont;>wKIl "3BIVoJl , '·,· "n)'!' . 
Jyr"~JinnAHrtTd '-fFl(:T Ha PYPltc)'.nTO PVJl,H" n':lnFo- n H -:1.(· O F,!t 3- npIJB~HtnaH" 
HOBH 'l'p cel~TII pltl')(·'!'!! . ii"u,IV'Hamiil V. .... H¢·:I=· '?!~!'. :!.'··,. r';IJJlOrll]d, Hp.T"InO 
H H aeCK H 3 ,~ r170nf)if')nr"Y"iyrtaT,=nHHTf2 Pdr:: (' Tl! 8 n ' )':,)rt)RCKltf)T PY.D.P.H 
Kyc'l'eHAHn. 
M HI'.ro e i~. 1~1,,;~ rr.,u. P'.'PHC v.,-" PYAHO r.one. 
HFlr~lr,~llHt&l'T7l B t:~ .rlr .:..r·lt 'a. ~ n~ 1 eX H1~ v.::l, C fJ'PI L~a. 
·'r ·.... rt'",1 Kp.'lTny. np~r ne.a. }-l il r~0n')4ty.aTa 
T'·r· "tHI Hl "l ,1~'I"~.!V,)lil!J-'l" - T D- "''' r"r, "nhII( H 3'1"""0.0. HrI 
KH. '3. ,'rr nJ '! • 
1~f\JI 'lnp.,'1 . T . H. H . 1-1 . Rt.:-::· '-:: M'.' 1" n -i ll ! .~ , 
l~rrraf\I-~:-KHII'': - nn pt=-.n.':::'.n t rrp.n ['Y .!\H.:' 
· ·~e .o.f."3. ". · Mn r-".Pd. 
... 
Ml;T'I .nOr., HIIJ3 
f Y.D.P.H 
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TeKCT KOH 4loTorpa4l""'f're Ha TpY,D.OT "Hoe THn 6HsHYToea 
HHHepaJlH3~Hja •• "O,D. a4lTopHTe M.AneKCaH,D.poa, C.M HK08, T.Cepa4lHHoecKH. 
TaOena I 
Cn.l. CaHOpO,D.eH OHSHYT (Oeno) paseHeH Ha rpaHH~aTa nHpoTHH 
(TeHHO CHao - ,D.onHHOT ,D.en) - Kaap~ (~pHO - ropHHOT Aen). CeKYH,D.apHH 
eneKTpOHH. 3roneMeH 1001(. Haol"anHIIITe Caca, ,D.en "CsHHoa PeKa", xop. 
1126 m. 
Cn.2. DHsMYTHH (CHeo) H CaMOpO,D.eH OHSHYT (6eno) so Cpe,D.HHa 
Ha ,CHnHO HSMeHeTH seneHH IIIKpHn~H (TeMHo). Pell<HM "COMPO", sron. 10001(. 
Cn.3. DHsMYTHH (Oeno) ce paSSHsa no nYKHaTHHHTe so 
xanKonHpHT (TeMHocHBO). CeKYM,D.apHH eneMeHTH. 3roneMeH 4011(. 
Cn.4. PaMHHHcKa pacnpe,D.en6a Ha CU - nHHHja eo cn. 3.ka 
Cn.5. PaMHHHcKa pacnpe,D.enOa Ha Bika nHHHja so cn. 3. 
TaOena 11 
Cn.l. AnoTPOMOP4lHospHecTo paSSHeH OH3MYT (Oeno) so Cpe,D.HHa 
Ha CHnHOH3MeHeTH XH,D.pOTepManHO H3MeHeTH seneHH IIIKPHn~H (cepH~HT 
xonopHToea CTeHa). CeKYH,D.apHH eneKTpOHH. 3roneMeHo 2701(. Haol"anH~e 
Caca, ,D.en "CsHHoa PeKa" Xop. 1126 m. 
Cn.2. DH3MYTHH KPynKaHTos oHSMYToe arperaT no 
nYKHaTHHHTe so xanKonHpHT. CeKYH,D.apHH eneKTpOHH (~enHoT arperaT 
HSrne,D.a XOHoreH no Ooja Oen). 3roneHeH. 4011( HeoranHIIITe' Ceca, ,D.en 
"CBHHoa PeKa", Xop 1126 m. 
Cn.3. HCTHOT arperaT BO pelllHH "COMPO". MHory ,D.oOpo ce 
HS,D.SojysaT TPH 4laSH: CaMOpO,D.eH OH3MYT (6eno), 6 HSMYTHH (CHeo) , 
KpynKaHT (TeMHocHsO). 
Cn.4. ?aMHHHcKa pacnpe,D.en6a Ha Bi ka- nHHHja BO HeTHOT 
arperaT (cn.3). 
Bari~ Lj. Ferro - JohanS&nlt und au& dom 8ili - Zink Vorkom&n Sa&a in 
Maz.donien. - Fert&chit. Miner. Stuttgart Berry, L.b R.M.Thompson. 
19b2. I( - ray Powder Data ~or or. minerals. The Paacock Atloa, - G&ol. 
OC. Ani&r. Mat., V. 8~. 
DorojeBcKH K. 1962 ro,D.. OCSPT lia HeKOH CTpYKTYPHH npoOneMH Ha 
PY,D.HIIITeTO Caca H HHHepOreHe3aTa Ha HCTOTO . - CTPY'HiH reonOIllKH 
3aBO,D. CKonj e . 
8KHHro m 
114 

1AB1nA I C~ . 1, 2, 3, 4, 5 

fhlaM,yTOE!l M:;:rrep3JIt:331.\t:j::: 
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TAE~~~ II CA . 1 , 2, 3, 4 

B~3WYTOao M~epa~~3aQ~~a 
